Epidermal growth factor alters metabolism of inositol lipids and activity of protein kinase C in mouse embryo palate mesenchyme cells.
Epidermal growth factor (EGF) stimulated mouse embryo palate mesenchyme (MEPM) cells (1) to incorporate [32P]O4(3-) into phosphatidylinositol (PI), phosphatidylcholine, and phosphatidic acid over a period of 60 min; 2) to incorporate [32P]O4(3-) into polyphosphoinositides as a function of time; and 3) to incorporate [32P]O4(-3) into PI, only, as a function of concentration when the period of stimulation was kept short. EGF stimulated the release of radiolabeled inositol phosphates from MEPM cells that had been radiolabeled with [3H]myoinositol. The release of inositol 1-phosphate was sustained over a period of at least 60 min, whereas the release of inositol 1,4-bisphosphate and inositol trisphosphate peaked during the first 10 min of stimulation. EGF also stimulated phosphorylation of an Mr 80,000 protein whose pI, phosphopeptide map, and phosphoamino acid pattern were identical to those of an Mr 80,000 protein phosphorylated in response to phorbol 12-myristate 13-acetate. Mobilization or metabolism of arachidonic acid was not stimulated under the same conditions that permitted EGF to alter inositol lipid metabolism. We interpret these data to mean that 1) in contrast to the findings with some cell lines, alterations in inositol lipid metabolism may be part of the signalling mechanism for EGF in embryonic cells; 2) EGF is capable of activating inositol-dependent signalling pathways leading to activation of protein kinase C in MEPM cells; and 3) mobilization and metabolism of arachidonic acid are not an inherent part of this signalling mechanism.